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[Type of Document] Specification 

[Title of the Invention] PERFORMANCE CONTROLLER OF 
ELECTRONIC DEVICE, PERFORMANCE CONTROLLING METHOD AND 
COMPUTER PROGRAM PRODUCT 

[Claim(s) ] 

[Claim 1] 

A performance controller that controls an operation of 
a battery supplying power to an electronic device, power 
consumption of the electronic device being able to be 
controlled, the performance controller comprising: 

a performance scheduler that creates a performance 
schedule showing performance levels of the electronic 
device, based on a charge level of the battery and a table 
of times at which application programs are executed in the 
electronic device; and 

a mode controller that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduler. 
[Claim 2] 

The performance controller according to claim 1 , 
wherein 

the performance scheduler further creates a charge 
level schedule of the battery; and 

the mode controller further monitors whether an actual 
charge level of the battery changes according to the charge 
level schedule of the battery, the charge level schedule 
being created by the performance scheduler. 
[Claim 3] 

The performance controller according to claim 1 or 2, 
wherein 

the performance scheduler estimates the charge level 
of the battery based on a reduction in a charging capacity 
caused by charge cycles of the battery, and creates the 



performance schedule based on the charge level estimated. 
[Claim 4] 

A method of controlling an operation of a battery 
supplying power to an electronic device, power consumption 
of the electronic device being able to be controlled, the 
method comprising : 

a performance scheduling step that creates a 
performance schedule showing performance levels of the 
electronic device, based on a charge level of the battery 
and a table of times at which application programs are 
executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduling 
step. 
[Claim 5] 

A computer program product for controlling an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
able to be controlled, the computer program product being 
able to be executed on the electronic device, the computer 
program product comprising: 

a performance scheduling step that creates a 
performance schedule showing performance levels of the 
electronic device, based on a charge level of the battery 
and a table of times at which application programs are 
executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduling 
step . 

[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] 

The present invention" relates to a performance controller, 
a performance controlling method, and a computer program 
product, which control an operation of a battery supplying 
power to an electronic device in which power consumption 
thereof can be controlled. The invention relates 
particularly to a performance controller, a performance 
controlling method, and a computer program product, which 
can operate a battery efficiently according to performance 
and operating time which are demanded by users for an 
electronic device driven by the battery. 
[0002] 

[Description of the Prior Art] 

In recent years, according to miniaturization and power 
saving of electronic devices, utilization of mobile 
electronic devices such as laptop personal computers 
(hereinafter, "laptop PCs") increases rapidly. In such 
mobile electronic devices, it is important to use batteries 
efficiently, and to lengthen their operating times. 
[0003] 

In mobile applications, since battery shutoff during use 
greatly deteriorates operating efficiency, it is very 
important for users how long batteries can run, namely, how 
long the mobile electronic devices can be used. Further, 
it is also very important for users that the mobile 
electronic devices can be used while their performance is 
being maintained as high as possible for a time when 
batteries keep running. 
[0004] 

Normal mobile electronic devices, therefore, have functions 
which display a percentage of residual charge level of the 
battery, and when the residual charge level reaches a value 
equal to or smaller than a predetermined value, give an 



alarm. Further, normal mobile electronic devices have 
functions which classify performance of main components 
such as central processing unit (hereinafter, "CPU") and a 
liquid crystal display (hereinafter, "LCD"), and 
electricity consumption in conjunction with the performance 
by a plurality of levels, and adjust the performance levels 
so as to adjust the power consumption of mobile electronic 
devices . 
[0005] 

Only with the display of the residual charge level and the 
adjustment of the performance level of the main components, 
however, users can only estimate residual battery available 
time, but cannot know accurate battery available time. 
[0006] 

For example, therefore, a following technique is disclosed. 
In this technique, when users set desired battery operating 
times, electricity consumption of electronic devices is 
controlled so that the best performance is given for a time 
when the operating times are guaranteed (for example, see 
Patent document 1) . 
[0007] 

[Patent document 1] 

Japanese Patent Application Laid-open No. H5-307431 (page 

2-3, FIG. 3) 

[0008] 

[Problem to be Solved by the Invention] 
Only when the electricity consumption of the mobile 
electronic devices is controlled so that the best 
performance is given for a time when the operating time of 
batteries are guaranteed, however, the mobile electronic 
devices are always used with the same performance. This 
deteriorates the usability of batteries. 
[0009] 



That is to say, performance which is required when mobile 
electronic devices are used greatly differs according to 
applications to be used. Accordingly, under a condition 
that the mobile electronic devices are always used with the 
same performance, the performance becomes insufficient when 
applications with high load such as video play are executed. 
Moreover, when applications with low load such as word 
processing are executed, electric power consumes 
unnecessarily. In order to improve the usability of 
batteries to be used in mobile electronic devices, 
therefore, it is important to control the performance level 
after the load of applications to be executed is taken into 
consideration. 
[0010] 

The present invention is provided for solving the problems 
associated with the prior arts described above. It is an 
object of the present invention is to provide a performance 
controller which can operate a battery efficiently 
according to performance and operating time which are 
demanded by users for an electronic device driven by the 
battery, and a method and a computer program product for 
the same . 
[0011] 

[Means for Solving Problem] 

In order to solve the above problems to achieve the object, 
the present invention provides a performance controller 
that controls an operation of a battery supplying power to 
an electronic device, power consumption of the electronic 
device being able to be controlled. The performance 
controller includes a performance scheduler and a mode 
controller. The performance scheduler creates a 
performance schedule showing performance levels of the 
electronic device, based on a charge level of the battery 
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and a table of times at which application programs are 
executed in the electronic device. The mode controller 
sets operation modes of components of the electronic device 
based on the performance schedule created by the 
performance scheduler . 
[0012] 

Further, the present invention provides a method of 
controlling an operation of a battery supplying power to an 
electronic device, power consumption of the electronic 
device being able to be controlled. The method includes a 
performance scheduling step and a mode controlling step. 
The performance scheduling step creates a performance 
schedule showing performance levels of the electronic 
device, based on a charge level of the battery and a table 
of times at which application programs are executed in the 
electronic device. The mode controlling step sets 
operation modes of components of the electronic device 
based on the performance schedule created by the 
performance scheduling step. 
[0013] 

Further the present invention provides a computer program 
product for controlling an operation of a battery supplying 
power to an electronic device, power consumption of the 
electronic device being able to be controlled, the computer 
program product being able to be executed on the electronic 
device. The computer program product includes a 
performance scheduling step and a mode controlling step. 
The performance scheduling step creates a performance 
schedule showing performance levels of the electronic 
device, based on a charge level of the battery and a table 
of times at which application programs are executed in the 
electronic device. The mode controlling step sets 
operation modes of components of the electronic device 
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based on the performance schedule created by the 
performance scheduling step. 
[0014] 

[Embodiment of the Invention] 
[0015] 

Exemplary embodiments of a performance controller, a 
performance controlling method, and a computer program 
product relating to the present invention will be explained 
in detail below with reference to the accompanying drawings. 
In the embodiments, the case where the present invention is 
applied to laptop PCs in which a battery is installed, is 
explained . 
[0016] 

(Embodiment 1) 

A constitution of the performance controller according to a 
first embodiment is explained below. Fig. 1 is a 
functional block diagram of the performance controller 
according to the first embodiment. 
[0017] 

As shown in Fig. 1, the performance controller 100 includes 
an performance scheduler 110, a charge counter 120, a mode 
controller 130, a performance level storage unit 140, a 
control pattern storage unit 150, a power consumption 
storage unit 160, a performance schedule storage unit 170, 
and a central controller 180. 
[0018] 

The performance scheduler 110 is a processing section that 
creates a daily performance schedule of a laptop PC based 
on an application program to be used and a charge level of 
the battery. Namely, the performance scheduler 110 takes a 
performance level required by the application program to be 
used into consideration, determines a performance level of 
the laptop PC for a time when the application program is 
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executed, and creates a charge level schedule . 
[0019] 

Fig. 2 is an illustration of classification of application 
programs based on necessary performance level. As shown in 
Fig. 2, video editors, and data compressors (music data 
etc.) require a high performance level. The performance 
levels of video players, games, music players, Web browsers, 
and office applications become lower in this order. 
Further, the application programs with higher necessary 
performance level consume more electric power. 
[0020] 

The performance scheduler 110, therefore, does not create a 
performance schedule that all the application programs are 
executed at the same performance level based on residual 
charge level and scheduled execution time. The performance 
scheduler 110 creates the performance schedule that the 
application programs which require the high performance 
level are executed in an operation mode with large electric 
power consumption, and the application programs which 
require the low performance level are executed in an 
operation mode with small electric power consumption. 
[0021] 

The performance scheduler 110 measures an electric current 
of the battery, and calculates an internal voltage based on 
the measured electric current and impedance in the battery 
so as to obtain residual charge level of the battery. The 
performance scheduler 110 obtains the residual charge level 
by taking a reduction in the battery charging capacity 
caused by repetition of charging and discharging of the 
battery into consideration. This is because a difference 
in the charging capacity of the battery greatly influences 
the residual charge level. 
[0022] 



Fig. 3, for example, is an illustration of the reduction in 
the charging capacity of the battery. As shown in Fig. 3, 
the charging capacity of the battery is reduced by 50% 
after about 600 charge cycles. In order to estimate the 
residual charge level correctly, therefore , it is important 
to take the reduction in the charging capacity of the 
battery into consideration. 
[0023] 

The performance scheduler 110 creates the performance 
schedule of the battery after taking the applications to be 
used and the reduction in the charging capacity of the 
battery into consideration. This enables the battery 
operation which simultaneously meets both performance 
demands and operating time demands on laptop PCs by users. 
[0024] 

In Fig. 1, the charge counter 120 is a processing section 
that monitors the charging of the battery so as to count a 
number of charge cycles. When the charge cycles are equal 
to or larger than a predetermined value, the charge counter 
120 notifies to a user a warning message warns that 
indicates a reduction in the charging capacity, and prompts 
the user to replace the battery with new one. The charge 
cycles counted by the charge counter 120, as shown in Fig. 
3, are in relation to a percentage of the reduction in the 
charging capacity of the battery. The charge cycles are 
used for estimating the residual charge level. 
[0025] 

The mode controller 130 is a processing section that 
monitors and controls use of the laptop PC operated by the 
battery. Specifically, the mode controller 130 sets an 
operation mode of a component composing the laptop PC 
according to the performance schedule of the battery 
created by the performance scheduler 110, and monitors 
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whether actual residual charge level changes according to 

scheduled residual charge level. 

[0026] 

The mode controller 130 sets the operation mode of the 
component composing the laptop PC according to the 
performance schedule of the battery, and controls the 
electricity consumption of the laptop PC. As a result, the 
laptop PC can be used for schedules hours with scheduled 
performance. 
[0027] 

The performance level storage unit 140 stores the 
performance levels and the power consumption of the laptop 
PC necessary for executing the application programs 
according to categories of the application programs. 
[0028] 

Fig. 4 is an illustration of content stored in the 
performance level storage unit 140. As shown in Fig. 4, 
the performance level storage unit 140 stores the 
performance levels and the power consumption required by 
the application programs according to the categories which 
include video editors, data compressors (music data etc.), 
video player and the like shown in Fig. 2. 
[0029] 

For example , in order to execute a digital video disk 
(hereinafter, "DVD") video editor, it is necessary to 
operate the laptop PC at the performance level of "12", 
"11" or "10", and the power consumption at this time is 56 
Watts, 51.5 Watts or 47.6 Watts. 
[0030] 

The application programs in the categories can be executed 
at a plurality of performance levels. When the residual 
charge level is sufficient, the applications are executed 
at the highest performance level, and when the residual 
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charge level is insufficient, the applications are executed 
in such a manner that the performance level is lowered 
within a range of the performance levels stored in the 
performance level storage unit 140. 
[0031] 

The control pattern storage unit 150 stores the performance 
levels of the laptop PC and the power consumption levels of 
its components as control patterns in a related manner. 
The control pattern storage unit 150 is used when the mode 
controller 130 obtains the power consumption levels of the 
components based on the performance levels. 
[0032] 

Fig. 5 is an illustration of content stored in the control 
pattern storage unit 150. As shown in Fig. 5, the control 
pattern storage unit 150 stores the electricity consumption 
levels of LCD, CPU, hard disk drive (hereinafter, "HDD" ) , 
audio, memory, graphic, modem, local area network 
(hereinafter, "LAN"), optical drive, and the like as the 
components of the laptop PC therein as the control patterns. 
The electricity consumption levels are related to the 
performance levels . 
[0033] 

The electricity consumption levels are integral numbers 
including "1" to M 3". When the electricity consumption 
level is "1", it means that the components are operated in 
an operation mode with the least electricity consumption, 
and when the level is "3", it means that the components are 
operated in an operation mode with the most electricity 
consumption . 
[0034] 

The control pattern storage unit 150 stores the power 
consumption of the entire laptop PC when the laptop PC is 
used at the respective performance levels. For example, 



when the laptop PC is used at the performance level of "12", 
the power consumption is 56 Watts, and when the laptop PC 
is used at the performance level of "1", the power 
consumption is 6.1 Watts. 
[0035] 

The power consumption storage unit 160 stores the 
electricity consumption levels of the components in the 
laptop PC and the power consumption therein in a related 
manner. Fig. 6 is an illustration of content stored in the 
power consumption storage unit 160. As shown in Fig. 6, 
for example, in an LCD, when the electricity consumption 
level is "3", the power consumption is 5 Watts, and when 
the electricity consumption level is "1", the power 
consumption is 1 Watt. 
[0036] 

The power consumption storage unit 160 is used to, when a 
user changes the control patterns to be stored in the 
control pattern storage unit 150 shown in Fig. 5, or adds a 
new performance level, calculate the power consumption of 
the changed or added performance level and store it into 
the control pattern storage unit 150 . 
[0037] 

The performance schedule storage unit 170 stores the 
performance schedule created by the performance scheduler 
110. Specifically, it stores the performance levels of the 
laptop PC and scheduled residual charge level for 
respective execution times therein. The performance 
schedule stored in the performance schedule storage unit 
170 is used for monitoring and controlling the operation of 
the battery via the mode controller 130. 
[0038] 

The central controller 180 is a processing section that 
controls the entire performance controller 100. 



Specifically, the central controller 180 assigns control 
between functional sections, exchanges data between the 
functional sections and the storage sections so as to 
function the performance controller 100 as one device. 
[0039] 

A processing procedure of the performance controller 100 
according to the first embodiment is explained below. Fig. 
7 is a flowchart illustrating the processing procedure of 
the performance controller 100 according to the first 
embodiment . 
[0040] 

As shown in Fig. 7, the performance controller 100 receives 
an instruction from a user, so as to create a daily 
performance schedule of the laptop PC according to a 
performance schedule creation process (step S701). The 
performance schedule creation process corresponds to the 
process to be executed by the per f ormance scheduler 110. 
[0041] 

When the process reaches the stage of using the laptop PC 
to be operated by the battery, the mode controller 130 
checks whether monitoring time comes (step S702), and when 
the monitoring time comes (Yes at step S702), the operation 
of the battery is checked and necessary control is made 
according to a status monitoring control process (step 
S703) . 
[0042] 

The monitoring time is set at half an hour intervals, for 
example, 10:00 and 10:30. This, however, is not applied to 
the time before the first scheduled operating time of the 
laptop PC. 
[0043] 

Further, when the laptop PC is actuated after the 
monitoring time, the point of the actuating time is 
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determined as the first monitoring time, and when the field 
of "minute" in the time indicates "0" or "30", the 
monitoring time comes. Another time such that the field of 
"minute" in time indicates "10" can be set as the 
monitoring time , or the monitoring time can be set at 
fifteen-minute intervals . 
[0044] 

The mode controller 130 monitors execution of unscheduled 
high-load application programs (step S704), and when 
unscheduled high-load application programs are executed 
(Yes at step S704), it executes a process that notifies a 
warning to the user according to a high-load application 
process (step S705) . The high-load application programs 
are such that load required for execution is high. 
[0045] 

The mode controller 130 check whether operating end time of 
the laptop PC comes (step S706) , and when the operating end 
time comes (Yes at step S706) , the process is ended. On 
the other hand, when the operating end time does not come 
(No at step S706) , the process that continues the 
monitoring after step S702 is repeated. 
[0046] 

A procedure of the performance schedule creation process 
(step S701) shown in Fig. 7 is explained below. Fig. 8 is 
a flowchart illustrating the procedure of the performance 
schedule creation process shown in Fig. 7. 
[0047] 

As shown in Fig. 8, at the performance schedule creation 
process, the user is requested to input a name of an 
application program to be used and the operating starting 
time and operating end time (step S801) . A reduction in 
the charging capacity of the battery caused by the 
repetition of the charging and discharging is taken into 



15 



consideration, and residual charge level R is estimated 

(step S802) . 

[0048] 

The predicted power consumption is initialized to "0" (step 
S803), and one application input by the user is selected 
(step S804). The power consumption at the time of 
executing the selected application program at the highest 
performance level is taken out from the performance level 
storage unit 140. The taken-out power consumption is 
multiplied by the hours so that power consumption H is 
calculated (step S805) and is added to the predicted power 
consumption S (step S806) . 
[0049] 

A check is made whether the power consumption H of all the 
application programs to be used is obtained (step S807). 
When the power consumption H of all the application 
programs is not obtained (No at step S807), the process 
returns to step S804, so that the power consumption H of 
the next application program is obtained. 
[0050] 

On the other hand, the power consumption H of all the 
application programs is obtained (Yes at step S807), the 
residual charge level R is compared with the calculated 
predicted power consumption S. A determination is made 
whether the residual charge level R is equal to or more 
than the calculated and predicted power consumption S (step 
S808) . 
[0051] 

As a result, when the residual charge level R is equal to 
or more than the predicted power consumption S (Yes at step 
S808), the starting time, the end time, and the performance 
levels of the application programs, and predicted residual 
charge level at the monitoring time are stored in the 
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performance schedule storage unit 170 (step S809) . 
[0052] 

On the other hand, when the residual charge level R is less 
than the predicted power consumption S (No at step S808) , a 
check is made whether an application program which can 
reduce the performance level used for calculation of the 
predicted power consumption S is present (step S810) . 
[0053] 

When the application program which cab reduce the 
performance level is present (Yes at step S810), the 
performance level of the application program is reduced, 
and the predicted power consumption S is corrected based on 
the reduced performance level (step S811). The residual 
charge level R is again compared with the corrected and 
predicted power consumption S, and a determination is made 
whether the residual charge level R is equal to or more 
than the corrected predicted power consumption S (step 
S808) . 
[0054] 

On the contrary, when no application program which can 
reduce the performance level is present (No at step S810) , 
the residual charge level which is required for executing 
the application programs according to a table does not 
remain, the user is warned to charge the battery (step 
S812) . 
[0055] 

The performance scheduler 110 estimates residual charge 
level by taking the reduction in the charging capacity 
caused by the repetition of the charging and discharging 
into consideration. Further, the performance scheduler 110 
creates the performance schedule based on the estimated 
residual charge level, and the application program to be 
used by the user and the execution time of the application 
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program. As a result, the battery can be operated 

efficiently . 

[0056] 

A processing procedure of the charge counter 120 shown in 
Fig. 1 is explained below. Fig. 9 is a flowchart 
illustrating the processing procedure of the charge counter 
120 shown in Fig. 1. 
[0057] 

As shown in Fig. 9, the charge counter 120 monitors whether 
the battery is charged (step S901). When the battery is 
charged (Yes at step S901) , the number of charge cycles is 
increased by "1" (step S902), and a check is made whether 
the number of charge cycles is equal to larger than a 
predetermined value (step S903) . 
[0058] ■ 

As a result, when the number of charge cycles is equal to 
or larger than the predetermined value (Yes at step S903) , 
a warning message that the charging capacity of the battery 
is reduced and replacement is recommended is notified to 
the user (step S904) . 
[0059] 

When the user replaces the battery with new one (Yes at 
step S905), the number of charge cycles is initialized to 
"0" (step S906) . When the user does not replace the 
battery with new one (No at step S905) , the number of 
charge cycles is smaller than the predetermined value (No 
at step S903), and the battery is not charged (No at step 
S901) . The process is then ended. 
[0060] 

The charge counter 120 counts the number of charge cycles, 
so that the performance scheduler 110 obtains a percentage 
of the reduction in the charging capacity using the number 
of charge cycles. The residual charge level can be 
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estimated accurately by using the obtained percentage of 

the reduction in the charging capacity. 

[0061] 

A procedure of the status monitoring control process (step 
S703) shown in Fig. 7 is explained below. Fig. 10 is a 
flowchart illustrating the procedure of the status 
monitoring control process shown in Fig. 7. 
[0062] 

As shown in Fig. 10, at the status monitoring control 
process, a check is made whether the performance levels of 
the laptop PC are set according to the schedule stored in 
the performance schedule storage unit 170 (step S1001). 
When the performance levels are not set in such a manner 
(No at step S1001) , the setting is changed (step S1002). 
[0063] 

Specifically, an electricity consumption level of the 
components which responds to the performance level is 
obtained by using the control pattern storage unit 150. 
The operation modes of the components are set so that the 
components are operated at the obtained electricity 
consumption level .. 
[0064] 

A check is made whether the actual residual charge level is 
equal to or more than the scheduled residual charge level 
stored in the performance schedule storage unit 170 (step 
S1003) . When the actual residual charge level is equal to 
or more than the scheduled residual charge level (Yes at 
step S1003), the battery can be operated as heretofore, and 
thus the monitoring process is ended. 
[0065] 

On the other hand, when the actual residual charge level is 
less than the scheduled residual charge level (No at step 
S1003), if the battery is operated at this rate, the 



battery is shutoff. Accordingly, a check is made whether 
the performance level can be reduced within the range of 
the performance level responding to the requirements of the 
application program in the executing state (step S1004). 
[0066] 

As a result, when the performance level cannot be reduced 
within the range of the performance level responding to the 
requirements of the application program in the executing 
state (No at step S1004), a warning of less residual charge 
level is output to the user (step S1005) . 
[0067] 

On the contrary, when the performance level can be reduced 
with the range of the performance level responding to the 
requirements of the application program in the executing 
state (Yes at step S1004), the performance level is reduced 
by 1 (step S1006) . The operation mode of the components is 
changed so that the electricity consumption level responds 
to the reduced performance level (step S1007). The 
scheduled residual charge level is recalculated, and the 
performance schedule is changed based on the recalculation 
(step S1008) . 
[0068] 

A procedure of the high-load application process (step 
S705) shown in Fig. 7 is explained below. Fig. 11 is a 
flowchart illustrating the procedure of the high-load 
application process shown in Fig. 7. 
[0069] 

As shown in Fig. 11, at the high-load application process, 
the user is warned that an unscheduled high-load 
application is executed (step S1101). 
[0070] 

The user is asked whether the performance level is changed 
into a performance level required by the application (step 
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S1102) . As a result, when the user does not select 
changing of the performance level (No at step S1102), the 
performance level is not changed, and the process is ended. 
[0071] 

On the other hand, when the user selects the changing of 
the performance level (Yes at step S1102), the performance 
level is changed into the lowest performance level required 
by the application program (step S1103) . The operation 
mode of the components is changed so that the electricity 
consumption level responds to the changed performance level 
(step S1104) . 
[0072] 

The scheduled residual charge level is recalculated, and 
the performance schedule is changed based on the 
recalculation (step S1105), and further scheduled available 
time is displayed (step S1106) . 
[0073] 

In the first embodiment, the performance scheduler 110 
creates the performance schedule of the laptop PC based on 
the table of times at which the application programs are 
executed and the residual charge level. The mode 
controller 130 monitors and controls the performance levels 
of the laptop PC according to the performance schedule. 
Accordingly, the battery can be operated efficiently 
according to the performance demands and operating time 
demands by the user. 
[0074] 

In the first embodiment, the performance scheduler 110 
creates the residual charge level schedule based on the 
table of times at which the application programs are 
executed and the residual charge level. The mode 
controller 130 monitors and controls whether the battery is 
consumed according to the residual charge level schedule. 
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Accordingly, a reduction in the residual charge level which 
deviates from the performance schedule of the battery is 
detected so that unscheduled shutoff of the battery can be 
prevented . 
[0075] 

In the first embodiment, when the charge counter 120 counts 
the number of charge cycles of the battery so as to 
estimate the residual charge level, the reduction in the 
charging capacity is taken into consideration based on the 
number of the charging times. Therefore, the residual 
charge level can be estimated accurately, and the battery 
can be operated more accurately. 
[0076] 

In the first embodiment, the performance scheduler 110 
creates the performance schedule of the laptop PC and the 
residual charge level schedule, and the mode controller 130 
monitors and controls the setting of the performance levels 
of the laptop PC and the residual charge level. The 
present invention is not, however, limited to this. When 
the performance scheduler 110 creates only the performance 
schedule of the laptop PC, and the mode controller 130 
monitors and controls only the setting of the performance 
levels of the laptop PC, the present invention can be 
applied similarly to this situation. 
[0077] 

In the first embodiment, further, the performance schedule 
on the day on which the user instructs the performance 
controller 100 to create the performance schedule is 
created. The present invention is not, however, limited to 
this. The present invention can be applied similarly to a 
situation that the user specifies a battery operating end 
scheduled day and the performance schedule is created for 
two or more days . 
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[0078] 

In the first embodiment, the laptop PC as an example of the 
mobile electronic devices has the performance scheduler 110 
and it creates the performance schedule. The present 
invention is not, however, limited to this. 
[0079] 

For example, a device different from the laptop PC has the 
performance scheduler 110, and the created performance 
schedule is stored in the storage device (a memory or a 
hard disc) of the .laptop PC having the mode controller 130. 
The mode controller 130 acquires the performance schedule 
stored in the storage device so as to set the operation 
mode or the like. In this case, the respective pieces of 
the information stored in the performance level storage 
unit 140, the control pattern storage unit 150, and the 
power consumption storage unit 160 in the first embodiment 
are constituted so as to be capable of being used in the 
device having the performance scheduler 110. As a result, 
needless to say, the performance scheduler 110 which is 
operated in the device can create the performance schedule. 
[0080] 

( Embodiment 2 ) 

In the first embodiment, when the performance schedule is 
created, the user inputs the table of times at which the 
application programs are executed. The table schedule of 
the application programs can be, however, input in a manner 
that it and a timetable interlock. In a second embodiment, 
therefore, the table of the application programs is input 
in conjunction with a user personal timetable. 
[0081] 

Fig. 12 is a functional block diagram of a performance 
controller according to the second embodiment. For 
convenience of the explanation, the functional portions 



which serve similarly to the portions shown in Fig. 1 are 
designated by the same numerals, and the detailed 
explanation thereof is omitted. 
[0082] 

As shown in Fig. 12, the performance controller 1200 has a 
performance scheduler 1201 instead of the performance 
scheduler 110 of the performance controller 100. 
[0083] 

The performance scheduler 1201 is a processing section that 
creates the battery performance schedule based on the 
timetable created by schedule management software. That is 
to say, the performance scheduler 1201 obtains daily 
service schedule of the laptop PC from the timetable, and 
creates the performance schedule so that the obtained the 
table is fulfilled . 
[0084] 

Fig. 13 is the timetable to be used by the performance 
scheduler 1201. As shown in Fig. 13, in this timetable, 
spaces for the use of the laptop PC are provided so as to 
be related to the schedule, and the user writes a name of 
an application to be used in the spaces for the use of the 
laptop PC. 
[0085] 

For example, on July 10, the schedule includes preliminary 
meeting at 10:00 to 11:00, and the presentation software is 
used for one hour. The schedule includes business journey 
at 18:00, and a video player is used. In this schedule, 
however, since time is not written, the video player is 
supposed to be used for three hours based on time segments 
in the time spaces. 
[0086] 

When time is not specified, the execution time is estimated 
based on the time segments in the time spaces here, but for 
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example, the execution time can be set to 2 hours as a 
default value not based on the time segments in the time 
spaces . 
[0087] * 

In the second embodiment, the performance scheduler 1201 
inputs the timetable created by using the schedule 
management software, and creates the battery performance 
schedule based on the application described in the input 
timetable. Accordingly, input by the user is eliminated, 
so that the performance schedule can be automatically 
created . 
[0088] 

For example, when the user starts the use of the laptop PC 
according to the driving of the battery, the performance 
schedule is created on that day by using the timetable, and 
the performance schedule can be monitored and controlled 
automatically . 
[0089] 

The second embodiment explains that names of application 
programs to be used are written in the timetable, but the 
present invention is not limited to this. For example, the 
present invention can be applied similarly to the case 
where the categories of the applications showing Fig. 4 are 
written in the timetable. 
[0090] 

The first and the second embodiments explain the 
performance controller, but the constitution of the 
performance controller is realized by software so that the 
battery operation control program having the similar 
function can be obtained. A computer system which executes 
the battery operation control program is, therefore, 
explained . 
[0091] 



Fig. 14 illustrates the laptop PC which executes the 
battery operation control program according to the first 
and the second embodiments. As shown in Fig. 14, the 
laptop PC 1400 includes a main body section 1410, a display 
device 1420 which displays a display screen according to an 
instruction from the main body section 1410, a keyboard 
1430 which inputs various information into the laptop PC 
1400, and a mouse 1440 which specifies a position on the 
display screen. 
[0092] 

The main body section 1410 includes a CPU 1411, a random 
access memory (hereinafter, "RAM" ) 1412, a read only memory 
(hereinafter, "ROM") 1413, an HDD 1414, a CD-ROM/DVD drive 
14415, a floppy disk (hereinafter, "FD") drive 1416, an I/O 
interface 1417, a LAN interface 1418, and a modem 1419. 
[0093] 

The laptop PC 1400 can be connected with another computer 
system (PC) 1451, a server 1452, a printer 1453, and the 
like via a LAN 1450 connected with the LAN interface 1418. 
The laptop PC 1400 can be connected with a public line 1460 
via the modem 1419. 
[0094] 

The battery operation control program which is executed in 
the laptop PC 1400 is stored in a portable storage medium 
such as an FD, a CD-ROM, a DVD disc, a magneto-optical disc, 
or an IC card. The battery operation control program is 
read from the storage medium so as to be installed into the 
laptop PC 1400. 
[0095] 

Alternatively, the battery operation control program is 
stored in a database of the server 1452 connected via the 
LAN interface 1418, a database of another computer system 
(PC) 1451, a database of another computer system connected 



via the public line 1460, or the like. The battery 
operation control program is read from such a database, so 
as to be installed into the laptop PC 1400. 
[0096] 

The installed battery operation control program is stored 
in the HDD 1414, and is executed by the CPU 1411 by 
utilizing the RAM 1412, the ROM 1413, and the like. 
[0097] 

(Note 1) A performance controller that controls an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
able to be controlled, the performance controller 
comprising : 

a performance scheduler that creates a performance 
schedule showing performance levels of the electronic 
device, based on a charge level of the battery and a table 
of times at which application programs are executed in the 
electronic device; and 

a mode controller that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduler. 
[0098] 

(Note 2) The performance controller according to Note 1, 
wherein 

the performance scheduler further creates a charge 
level schedule of the battery; and 

the mode controller further monitors whether an actual 
charge level of the battery changes according to the charge 
level schedule of the battery, the charge level schedule 
being created by the performance scheduler. 
[0099] 

(Note 3) The performance controller according to Note 1 or 
2, wherein 



the performance scheduler estimates the charge level 
of the battery based on a reduction in a charging capacity 
caused by charge cycles of the battery, and creates the 
performance schedule based on the charge level estimated. 
[0100] 

(Note 4) The performance controller according to Note 1 or 
2, wherein the performance scheduler sets an application 
schedule in the table, the application schedule showing 
application programs that are registered in a timetable, 
the timetable being recorded in the electronic device by a 
user of the electronic device. 
[0101] 

(Note 5) The performance controller according to Note 4, 
wherein 

the application programs are classified into a 
plurality of categories based on load required for 
executing the application programs, and 

the performance scheduler determines the application 
schedule by estimating the application programs from names 
of the categories that are registered in the timetable. 
[0102] 

(Note 6 ) The performance controller according to Note 1 or 
2, wherein 

the performance scheduler estimates power consumption 
of the electronic device based on the table, and notifies a 
warning to a user of the electronic device when the power 
consumption is larger than an actual charge level of the 
battery . 
[0103] 

(Note 7) The performance controller according to Note 2 or 
11, wherein 

the mode controller further notifies a warning to a 
user of the electronic device when an application program 
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that requires load higher than the application programs 
recorded in the table is executed by the user of the 
electronic device . 
[0104] 

(Note 8) The performance controller according to Note 2, 7, 
or 11, wherein 

the mode controller changes the performance schedule 
so that power consumption of the electronic device 
decreases, when the actual charge level is less than a 
corresponding charge level in the charge level schedule. 

[0105] 

(Note 9) A method of controlling an operation of a battery 
supplying power to an electronic device, power consumption 
of the electronic device being able to be controlled, the 
method comprising: 

a performance scheduling step that creates a 
performance schedule showing performance levels of the 
electronic device, based on a charge level of the battery 
and a table of times at which application programs are 
executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduling 
step . 

[0106] 

(Note 10) A computer program product for controlling an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
able to be controlled, the computer program product being 
able to be executed on the electronic device, the computer 
program product comprising: 

a performance scheduling step that creates a 
performance schedule showing performance levels of the 



electronic device, based on a charge level of the battery 
and a table of times at which application programs are 
executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduling 
step . 
[0107] 

(Note 11) A performance controller that controls an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
able to be controlled, the performance controller 
comprising: 

a storage unit that stores a performance schedule 
showing performance levels of the electronic device, the 
performance schedule being created based on a charge level 
of the battery and a table of times at which application 
programs are executed in the electronic device; and 

a mode controller that sets operation modes of 
components of the electronic device based on the 
performance schedule stored in the storage unit. 
[0108] 

(Note 12) The performance controller according to Note 11, 
wherein 

the storage unit further stores a charge level 
schedule of the battery; and 

the mode controller monitors whether an actual charge . 
level of the battery changes according to the charge level 
schedule of the battery. 
[0109] 

(Note 13) A performance controller that controls an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
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able to be controlled, the performance controller 
comprising : 

a reading step that reads a performance schedule from 
a storage unit storing the performance schedule showing 
performance levels of the electronic device, the 
performance schedule being created based on a charge level 
of the battery and a table of times at which application 
programs are executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule read from the step. 
[0110] 

(Note 14) A computer program product for controlling an 
operation of a battery supplying power to an electronic 
device, power consumption of the electronic device being 
able to be controlled, the computer program product being 
able to be executed on the electronic device, the computer 
program product comprising: 

a reading step that reads a performance schedule from 
a storage unit that stores the performance schedule showing 
performance levels of the electronic device, the 
performance schedule being created based on a charge level 
of a battery and a table of times at which application 
programs are executed in the electronic device; and 

a mode controlling step that sets operation modes of 
components of the electronic device based on the 
performance schedule read from the performance scheduler. 
[0111] 

(Note 15) An electronic device which is operated by a 
battery, comprising : 

a performance scheduler that creates a performance 
schedule showing performance levels of the electronic 
device, based on a charge level of the battery and a table 



of times at which application programs are executed in the 
electronic device; and 

a mode controller that sets operation modes of 
components of the electronic device based on the 
performance schedule created by the performance scheduler. 
[0112] 

(Note 16) An electronic device which is operated by a 
battery, comprising : 

a storage unit that stores a performance schedule 
showing performance levels of the electronic device, the 
performance schedule being created based on a charge level 
of the battery and a table of times at which application 
programs are executed in the electronic device; and 

a mode controller that sets operation modes of 
components of the electronic device based on the 
performance schedule stored in the storage unit. 
[0113] 

[Effect of the Invention] 

As described above, according to the present invention, the 
performance schedule showing the performance levels of the 
electronic device is created based on the charge level of 
the battery and the table of times at which application 
programs are executed in the electronic device. Further, 
according to the present invention, the operation mode of 
the components of the electronic device is set based on the 
created performance schedule. Consequently, a battery can 
be operated efficiently according to performance and 
operating time which are demanded by users for an 
electronic device driven by the battery. 
[Brief Description of Drawings] 

[FIG. 1] Fig. 1 is a functional block diagram of a 
performance controller according to a first embodiment; 
[FIG. 2] Fig. 2 is an illustration of classification of 
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applications based on a necessary performance level; 
[FIG. 3] Fig. 3 is an illustration of a decrease in 
charging capacity of a battery; 

[FIG- 4] Fig. 4 is an illustration of content stored in a 
performance level storage unit; 

[FIG. 5] Fig. 5 is an illustration of a control pattern; 
[FIG. 6] Fig. 6 is an illustration of content stored in a 
power consumption storage unit; 

[FIG. 7] Fig. 7 is a flowchart illustrating a processing 
procedure of the performance controller according to the 
first embodiment; 

[FIG. 8] Fig. 8 is a flowchart illustrating a processing 
procedure of a performance schedule creation process shown 
in Fig. 7; 

[FIG. 9] Fig. 9 is a flowchart illustrating a processing 
procedure of a charge counter shown in Fig. 1; 
[FIG. 10] Fig. 10 is a flowchart illustrating a procedure 
of a status monitoring control process shown in Fig. 7; 
[FIG. 11] Fig. 11 is a flowchart illustrating a procedure 
of a high-load application process shown in Fig. 7; 
[FIG. 12] Fig. 12 is a functional block diagram of a 
performance controller according to a second embodiment; 
[FIG. 13] Fig. 13 is an illustration of a timetable to be 
used by a performance scheduler of the performance 
controller; and 

[FIG. 14] Fig. 14 is a functional block diagram of a laptop 
PC which executes a computer program that realizes methods 
according to the first and the second embodiments. 
[Explanations of Letters or Numerals] 
100, 1200 Performance controller 
110, 1201 Performance scheduler 
120 Charge counter 
130 Mode controller 
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140 Performance level storage unit 

150 Control pattern storage unit 

160 Power consumption storage unit 

170 Performance schedule storage unit 

180 Central controller 

1400 Laptop PC 

1410 Main body section 

1411 CPU 

1412 Random access memory 

1413 Read only memory 

1414 HDD 

1415 CD-ROM/DVD drive 

1416 FD drive 

1417 I/O interface 

1418 LAN interface 

1419 Modem 

1420 Display device 
1430 Keyboard 

1440 Mouse 

1450 LAN 

1451 PC 

1452 Server 

1453 Printer 
1460 Public line 
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[Type of Document] Abstract 
[Abstract] 

[Problem to be solved] 

It is an object of the present invention to provide a 
performance controller that controls a battery supplying 
power to an electronic device, power consumption of the 
electronic device being able to be controlled. By the 
performance controller, performance levels of the 
electronic device is operated according to performance and 
operating time which are demanded by users, and accordingly, 
the battery is operated efficiently. 
[ Solution] 

A performance scheduler 110 creates performance schedule of 
a battery based on use schedule of applications and 
residual charge level of the battery. A mode controller 
130 monitors and controls performance levels of a laptop 
personal computer according to the performance schedule. 
Further, when a charge counter 120 counts a number of 
charge cycles of the battery and estimates residual charge 
level, a reduction in a charging capacity is taken into 
consideration based on the number of the charging times. 
[Chosen Drawing] FIG. 1 
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FIG.1 

FUNCTIONAL DIAGRAM OF A PERFORMANCE CONTROLLER ACCORDING 

TO A FIRST EMBODIMENT 
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FIG.2 



ILLUSTRATION OF CLASSIFICATION OF APPLICATIONS BASED ON 
A NECESSARY PERFORMANCE LEVEL 
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FIG.3 

ILLUSTRATION OF A DECREASE IN CHARGING CAPACITY OF A BATTERY 
BATTERY CAPACITY 
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FIG.6 

ILLUSTRATION OF CONTENT STORED IN A POWER CONSUMPTION 

STORAGE UNIT 
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FIG.7 



FLOWCHART ILLUSTRATING A PROCESSING PROCEDURE OF THE 
PERFORMANCE CONTROLLER ACCORDING TO THE FIRST EMBODIMENT 
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FIG. 8 

FLOWCHART ILLUSTRATING A PROCESSING PROCEDURE OF A 
PERFORMANCE SCHEDULE CREATION PROCESS SHOWN IN FIG. 7 
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FIG.9 

FLOWCHART ILLUSTRATING A PROCESSING PROCEDURE OF A CHARGE 

COUNTER SHOWN IN FIG. 1 
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FIG. 10 



FLOWCHART ILLUSTRATING A PROCEDURE OF A STATUS MONITORING 
CONTROL PROCESS SHOWN IN FIG. 7 
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FIG.11 



FLOWCHART ILLUSTRATING A PROCEDURE OF A HIGH-LOAD APPLICATION 

PROCESS SHOWN IN FIG. 7 
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FIG.12 



FUNCTIONAL BLOCK DIAGRAM OF A PERFORMANCE CONTROLLER 
ACCORDING TO A SECOND EMBODIMENT 



1200 

_z_ 



PERFORMANCE CONTROLLER 



1201 

/ 



PERFORMANCE 
SCHEDULER 



TIMETABLE 
INTERLOCKING 
PROCESS 



120 



CHARGE 
COUNTER 



140 



PERFORMANCE 
LEVEL STORAGE 
UNIT 



130 



MODE 
CONTROLLER 



180 



CENTRAL 
CONTROLLER 



160 



POWER 
CONSUMPTION 
STORAGE 
UNIT 



150 
J— 



CONTROL 
PATTERN 
STORAGE 
UNIT 



170 



PERFORMANCE 

SCHEDULE 
STORAGE UNIT 



13/14 



FIG.13 



ILLUSTRATION OF A TIMETABLE 
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FIG. 14 



FUNCTIONAL BLOCK DIAGRAM OF A LAPTOP PC WHICH EXECUTES A 
COMPUTER PROGRAM THAT REALIZES METHODS ACCORDING TO THE FIRST 

AND THE SECOND EMBODIMENTS 
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